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INTRODUCTION
From the 1940s through 2010, warfarin 

(Coumadin, Bristol-Myers Squibb) was 
the only oral anticoagulant on the market 
in the U.S. for the treatment and preven-
tion of thromboembolic disease. In 2010, 
the FDA approved dabigatran (Pradaxa, 
Boehringer Ingelheim), an oral direct 
thrombin inhibitor, for the prevention of 
thromboembolic events in patients with 
atrial fi brillation.1 In 2011, rivaroxaban 
(Xarelto, Janssen), an oral factor Xa in-
hibitor, was the second novel oral anti-
coagulant to be approved in the U.S. for 
the prevention of deep vein thrombosis 
(DVT) after hip or knee replacement and 
for the prophylaxis of cerebrovascular 
accidents (CVAs) and systemic embolism 
in patients with nonvalvular atrial fi bril-
lation.2 Apixaban (Eliquis, Bristol-Myers 
Squibb) is the third novel oral anticoagu-
lant to be approved in the U.S. for the 
management of thromboembolic disease.

Apixaban is a potent, direct, selective 
factor Xa inhibitor that was approved on 
December 28, 2012. This article reviews 
the pharmacology, pharmacodynamics, 
pharmacokinetics, clinical effi cacy, and 
safety data for this agent.

PHARMACOLOGY
Apixaban, a pyrazole derivative, is  

chemically described as 1-(4-methoxy-

phenyl)-7-oxo-6-[4-(2-oxopiperidin-1-yl)
phenyl]-4,5,6,7-tetrahydro-1H-pyrazolo[3,4c]
pyridine-3-carboxamide.3 Its molecular 
formula is C25H25N5O4, and its molecular 
weight is 459.4,5 The chemical structure of 
apixaban is depicted in Figure 1.

Apixaban produces its antithrombotic 
effect by directly and selectively inhib- 
iting free and clot-bound factor Xa.3,5

Inhibition of factor Xa leads to decreased 
conversion of factor II (prothrombin) to 
IIa, resulting in decreased thrombin 
generation. 

Apixaban is 30,000-fold more selective 
for factor Xa than other biological human 
coagulation proteases and does not 
require the presence of antithrombin III 
to inhibit factor Xa.4 Apixaban does not 
directly affect activated protein C, factors 
IXa and VIIa, or thrombin.3 In addition, 
apixaban is an indirect inhibitor of platelet 
aggregation, suggesting that it might be 
useful in the management of venous and 
arterial thromboembolism.4

Pharmacodynamics 
The onset of anticoagulation following 

a single dose of apixaban is 1 to 3 hours.6

Apixaban administration results in a dose-
dependent increase in activated partial 
thromboplastin time (aPTT), the Inter-
national Normalized Ratio (INR), modifi ed 
prothrombin time (PT), and anti–
factor Xa activity.7 The effect of apixaban 
on the INR is highly variable and 
dependent on drug concentrations. 
The modifi ed PT and anti–factor 
Xa levels are more sensitive than 
the prothrombin time (PT) to the 
effects of apixaban.6 In addition, 
based on one phase 2 study in 
Japanese patients (ARISTOTLE-J; 
see page 209), anti-Xa activity 
correlated closely with apixaban 
concentrations, whereas the 
correlation with PT, INR, and 
aPTT was weak.8

Apixaban does not increase 
bleeding time.4,6,7 According to the 
available literature, it appears that 
the most appropriate laboratory-

monitoring test for apixaban is the anti–
factor Xa level. However, a target anti–
factor Xa level has not been established 
for apixaban, and routine laboratory moni-
toring is not currently recommended.6

The pharmacodynamic properties of 
apixaban are summarized in Table 1.

Pharmacokinetics 
Apixaban follows linear pharmaco-

kinetics.7 Following oral administration, 
peak plasma levels (Cmax) of the drug are 
reached in 1 to 3 hours.7,9 Apixaban is 
absorbed in the stomach and in the small 
intestine, and the absolute bioavailability 
is equal to 50%.5,10 Plasma protein binding 
in humans is approximately 87%.10 The 
volume of distribution is 21 L,5 suggesting 
limited distribution to the extravascular 
tissue.

Apixaban is eliminated via multiple 
pathways in humans (i.e., O-demethyl-
ation, hydroxylation, and O-demethyl-
ation followed by sulfation).11 The drug 
is metabolized primarily by cytochrome 
P450 (CYP) 3A4/5. Isoenzymes CYP1A2, 
CYP2J2, CYP2C8, CYP2C9, and CYP2C19 
provide minor contributions to the me-
tabolism of apixaban. 5,11 The metabolism 
of apixaban results in the formation of in-
active metabolites, including O-demethyl 
apixaban sulfate (M1 ), O-demethyl apix-
aban (M2), 3-hydroxy apixaban (M7), 
and hydroxylated O-demethyl apixaban 
(M13  ).4–6,9,12 Apixaban is also a substrate 
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Figure 1  Chemical structure of apixaban 
(Eliquis). (Data from prescribing informa-
tion.5)
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for P-glycoprotein (P-gp) and the breast 
cancer resistance protein transporter.4,6 
Apixaban does not significantly inhibit or 
induce isoenzymes CYP 3A4, 1A2, 2C8, 
2C9, 2C19, 2D6, or 3A4.11

Apixaban is eliminated via renal and 
fecal routes. Approximately 25% of apix-
aban is excreted in the urine, primarily 
as unchanged drug. Another 56% of apix-
aban is eliminated in the feces, with more 
than 50% as the parent compound.9,13 The 
elimination half-life has been reported to 
be 8 to 15 hours.9,10

A single 10-mg dose, when admin- 
istered to healthy patients, resulted in an 
increased Cmax and area-under-the-curve 
(AUC) concentration in patients weighing 
less than 50 kg and a decreased Cmax and 
AUC concentration in patients weighing 
more than 120 kg.3 An increased Cmax and 
AUC concentration were also observed 
when apixaban 10 mg was given to 
patients older than 65 years of age 
(compared with healthy younger adults) 
and to women.3 The Cmax of apixaban does 
not appear to be affected by the presence 
of renal insufficiency. However, the AUC 
concentration was increased by 16% in  
patients with a creatinine clearance 
(CrCl) of 51 to 80 mL/minute, by 29% 
in patients with a CrCl of 30 to 50 mL/
minute, and by 44% in patients with a CrCl 
of 15 to 30 mL/minute.6 The pharmaco-
kinetic properties of apixaban do not 
appear to be affected by Asian ethnicity, 
African-American ethnicity, or food.3,7

The pharmacokinetic properties of 
apixaban are summarized in Table 2.

CLINICAL TRIALS
Acute Coronary Syndrome

The APPRAISE Trial14 
APPRAISE was an international, 

multicenter, randomized, double-
blind, placebo-controlled phase 2 dose-
escalation study that was conducted 
to evaluate the safety and efficacy 
of apixaban in preventing recurrent 
ischemic events after acute coronary 
syndrome (ACS). Patients (n = 1,715) 
with recent ST-elevation or non–ST-
elevation myocardial infarction (MI) 
were randomly assigned to one of five 
treatment groups: placebo, apixaban  
2.5 mg orally twice daily, apixaban 10 mg 
once daily, apixaban 10 mg twice daily, or 
apixaban 20 mg once daily. Treatment was 
continued for 6 months. Most patients 
were Caucasian men (average age, 60 
years). Almost all patients were receiving 
aspirin, and more than 75% of patients 
also received clopidogrel (Plavix, Bristol-
Myers Squibb/Sanofi). The average time 
to the start of study drug was 4 days.

The primary efficacy outcome was the 
composite of cardiovascular death, MI, 
severe recurrent ischemia, or ischemic 
stroke. The primary safety endpoint was 
the incidence of major or clinically rel-
evant non-major bleeding.

There were no statistically significant 
differences in the primary efficacy out- 
come among the treatment groups: 8.7% 
for placebo, 7.6% for apixaban 2.5 mg 
twice daily (P = 0.21 vs. placebo), and 6.0% 
for apixaban 10 mg once daily (P = 0.07 
vs. placebo). Rates of adverse events were 
lower in patients who were not taking 
clopidogrel.

The incidence of major and clinically 
relevant non-major bleeding was 3.0% in 
the placebo group, 5.7% in the apixaban 
2.5-mg twice-daily group (P = 0.09 vs. pla-
cebo), and 7.9% in the apixaban 10-mg 
once-daily group (P = 0.005 vs. placebo). 
The most commonly reported types of 
bleeding were bruising, epistaxis, hema-
toma, hematuria; gastrointestinal (GI) 
and gingival sites were also affected. Ex-
cept for GI tract bleeding, rates of bleed-
ing were higher in patients receiving 
apixaban 10 mg daily. Patients receiving 
clopidogrel were more likely to experi-
ence bleeding. There was no difference 
in the incidence of elevated hepatic trans-
aminases (ALT or AST) among patients 
receiving apixaban.

The authors concluded that the use 
of apixaban, in addition to current stan-
dard antiplatelet therapy in patients with 
recent ACS, was associated with a dose-
dependent increase in bleeding and a 
trend toward a lower number of ischemic 
events.

The APPRAISE-2 Trial15 
Alexander et al. conducted a double-

blind, placebo-controlled, randomized 
phase 3 clinical trial to evaluate whether 
the reduction in ischemic events, pre-

Clinical Trials

ADOPT: Apixaban Dosing to Optimize Protection from Thrombosis
ADVANCE-1: Apixaban Dose Orally vs. Anticoagulation with Enoxaparin 1
ADVANCE-2: Apixaban Dose Orally vs. Anticoagulation with Enoxaparin 2
ADVANCE-3: Apixaban Dosed Orally vs. Anticoagulation with Injectable 

Enoxaparin to Prevent Venous Thromboembolism 3
AMPLIFY–EXT: Apixaban after the Initial Management of Pulmonary Embolism 

and Deep Vein Thrombosis with First-Line Therapy-Extended Treatment
APPRAISE: Apixaban for Prevention of Acute Ischemic and Safety Events
APROPOS: Apixaban Prophylaxis in Patients Undergoing Total Knee 

Replacement Surgery 
ARISTOTLE: Apixaban for Reduction in Stroke and Other Thromboembolic 

Events in Atrial Fibrillation
ARISTOTLE-J: Safety and Efficacy of Apixaban in Japanese Patients with 

Nonvalvular Atrial Fibrillation
AVERROES: Apixaban Versus Acetylsalicylic Acid to Prevent Stroke in Atrial 

Fibrillation Patients Who Have Failed or Are Unsuitable for Vitamin K 
Antagonist Treatment

Table 1  Pharmacodynamic Properties of Apixaban (Eliquis)

Variable* Value

Maximum aPTT increase from baseline 1.2 times baseline

Maximum INR prolongation from baseline 1.5 times baseline

Maximum modified PT % prolongation from baseline 3 times baseline

Mean time to maximum effect 2.5–3.3 hours

*Based on single dose ranging from 0.5 mg to 50 mg.
aPTT = activated partial thromboplastin time; INR = International Normalized Ratio; PT = prothrombin time.
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viously noted with the use of apixaban, 
would outweigh the increase in incidence 
of bleeding events in a high-risk popula-
tion with ACS.

Patients (n = 7,392) with at least two 
risk factors (such as age older than 65 
years, diabetes mellitus, a history of a 
previous MI, cerebrovascular disease, 
peripheral vascular disease, a history of 
heart failure, or impaired renal function) 
were assigned to receive either apixaban 
5 mg twice daily or matching placebo. 
The median duration of treatment was 
240 days. Almost all patients (97%) were 
receiving aspirin, and about 81% of 
patients were receiving dual antiplatelet 
therapy with aspirin and clopidogrel or 
another P2Y12-receptor antagonist.

The primary efficacy outcome was the 
composite of cardiovascular death, MI, 
or ischemic stroke. The primary safety 
endpoint was major bleeding. Prespeci-
fied secondary outcomes included the pri- 
mary efficacy outcome plus unstable  
angina, hemorrhagic stroke, or fatal 
bleeding and the composite of death from 
any cause, MI, or ischemic or hemor-
rhagic stroke. The primary safety out-
come was major bleeding.

The primary efficacy outcome oc-
curred in 7.5% of patients receiving 
apixaban and in 7.9% of patients receiv-
ing placebo (P = 0.51). There were no 
statistically significant differences be-
tween apixaban and placebo groups in 
any of the individual components of the 
primary or secondary efficacy outcome. 
There were also no statistically significant 
differences in efficacy between patients 
receiving aspirin and apixaban in com-
bination compared with those receiving 

triple antithrombotic therapy with aspirin, 
apixaban, and a P2Y12-receptor antagonist.

Adverse events, as well as serious  
adverse events, occurred in 59% and 24.3% 
of patients, respectively, in the apixaban 
group and 57.7% and 24.3% of patients, 
respectively, in the placebo group. Major 
bleeding was reported in 0.5% of placebo 
patients and in 1.3% of apixaban patients 
(P = 0.001). There was no significant dif-
ference in the frequency of liver enzyme 
elevations to greater than three times the 
upper limit of normal (ULN) (0.7% for 
apixaban and 0.8% for placebo; P = 0.573).

The study was discontinued pre- 
maturely because of a high rate of major 
bleeding events and the absence of a 
statistically significant difference in 
efficacy.

The authors concluded that the addi-
tion of apixaban to standard antiplatelet 
therapy in high-risk patients following 
an ACS did not result in a significant  
reduction in ischemic events; however, 
the drug significantly increased the num-
ber of major bleeding events.

Atrial Fibrillation
The AVERROES Trial16,17 
Connolly et al. conducted a random-

ized, multicenter, double-blind, double-
dummy phase 3 clinical trial to evaluate 
whether apixaban was superior to aspirin 
in preventing thromboembolic events in 
patients with atrial fibrillation who were 
not candidates for vitamin K antagonist 
therapy.

A total of 5,599 eligible patients (aver-
age age, 70 years) and a mean CHADS2 
(Congestive Heart Failure, Hypertension, 
Age > 75, Diabetes, and Stroke) score 

equal to 2 received apixaban 5 mg orally 
twice daily or aspirin. A reduced dose of 
apixaban (2.5 mg twice daily) was admin-
istered to patients who met at least two 
of the following criteria: age older than  
80 years, body weight of 60 kg or less, 
and serum creatinine level of 1.5 mg/
dL or higher. The aspirin dose ranged 
from 81 mg to 324 mg daily and was 
determined by the treating physician. 
Most of the patients had a history of  
hypertension (86%) and 14% of patients 
had a history of stroke or of transient 
ischemic attack.

The primary efficacy endpoint was the 
occurrence of ischemic or hemorrhagic 
stroke or systemic embolism. The pri-
mary safety outcome was the occurrence 
of major bleeding. Additional outcomes 
were the rate of MI, death from vascular 
causes, death from any cause, and com-
posites of major vascular events.

The primary efficacy outcome was 
observed at rates of 1.6% per year in the 
apixaban group and 3.7% per year in the 
aspirin group (P < 0.001). The rates of 
ischemic stroke were 1.1% and 3% per 
year for apixaban and aspirin, respectively  
(P < 0.001). Systemic embolism occurred 
in 0.1% of patients receiving apixaban 
and in 0.4% of patients receiving aspirin  
(P = 0.01). Hospitalization rates differed 
significantly, affecting 12.6% of those 
receiving apixaban and 15.9% of those 
receiving aspirin (P < 0.001). 

Rates of hemorrhagic stroke did not 
differ significantly for apixaban and 
aspirin (0.2% vs. 0.3%, respectively; 
P = 0.45). In a subgroup analysis by Diener 
et al., apixaban was similarly effective in 
preventing thromboembolic events in 
patients with atrial fibrillation whether 
or not these patients had had a previous 
stroke or a transient ischemic attack.17 

There was a significant difference in 
the rate of serious adverse events in the 
apixaban group (22%) compared with the 
aspirin group (27%) (P < 0.001). There 
was no difference in rates of major bleed-
ing between the two treatment groups: 
1.4% per year with apixaban and 1.2% per 
year with aspirin (P = 0.57). 

The authors concluded that apixaban 
was superior to aspirin in reducing the 
risk of stroke or systemic embolism in 
patients with atrial fibrillation for whom 
vitamin K antagonist therapy was unsuit-
able without a significant increase in the 
risk of major bleeding.

Table 2  Pharmacokinetic Properties of Apixaban (Eliquis)

Variable Value

Administration Oral

Peak plasma concentration 1–3 hours

Bioavailability ~50%

Volume of distribution  21 liters

Protein binding  87% 

Metabolism Hepatic via cytochrome P450 3A4/5

Elimination Renal: 25%
Biliary: 56%

Half-life 8–15 hours
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The ARISTOTLE Trial18,19 
ARISTOTLE was a randomized, dou-

ble-blind, double-dummy phase 3 clinical 
trial that was conducted to compare the 
effects of apixaban to warfarin in reduc-
ing the risk of stroke or systemic em-
bolism in patients with atrial fibrillation 
and at least one additional risk factor for 
stroke.

A total of 18,201 patients (average age, 
70 years) with a mean CHADS2 score of 
2.1 received either apixaban 5 mg orally 
twice daily or dose-adjusted warfarin (a 
target INR of 2.0 to 3.0). The apixaban 
dose was reduced to 2.5 mg twice daily if 
the patient met at least two of the follow-
ing criteria: age at least 80 years, weight 
no more than 60 kg, or a serum creatinine 
level of 1.5 mg/dL or higher. The mean 
duration of treatment was 1.8 years.

The primary efficacy endpoint was to 
determine whether apixaban was non- 
inferior to warfarin for preventing stroke 
or systemic embolism in patients with 
atrial fibrillation and an additional risk 
factor for stroke. The primary safety 
endpoint was major bleeding. The sec-
ondary efficacy endpoint was to deter-
mine whether apixaban was superior to 
warfarin with respect to primary efficacy 
and safety endpoints. 

The incidence of stroke or systemic 
embolism was 1.27% per year in apixaban 
patients and 1.6% per year in warfarin 
patients (P < 0.001 for non-inferiority;  
P < 0.01 for superiority). Incidence rates 
of hemorrhagic stroke were 0.24% for the 
apixaban patients and 0.47% per year for 
the warfarin group (P < 0.001). There was 
no statistically significant difference in 
the rate of ischemic stroke and systemic 
embolism between the warfarin and 
apixaban groups. Death from any cause 
was reported at rates of 3.52% per year 
in apixaban patients and 3.94% per year 
in warfarin patients (P = 0.047). The 
effects of apixaban versus warfarin 
were consistent in patients with atrial 
fibrillation with and without previous 
stroke or transient ischemic attack.19

Overall, there was no significant dif-
ference in the frequency of serious ad-
verse events between the groups (35% 
with apixaban and 36.5% with warfarin). 
Rates of major bleeding were 2.13% per 
year in apixaban patients and 3.09% per 
year in warfarin patients (P < 0.001). Intra-
cranial hemorrhage occurred at the rate 
of 0.33% in apixaban patients and 0.80%  

in warfarin patients (P < 0.001). Rates 
of GI bleeding were similar (apixaban, 
1.79%, and warfarin, 2.27%; P = 0.37). The 
study drug was discontinued secondary 
to an adverse event in 7.6% of patients 
receiving apixaban and in 8.4% of patients 
receiving warfarin.

The authors concluded that apixaban 
was superior to warfarin in reducing the 
risk of stroke or systemic embolism in 
patients with atrial fibrillation and at least 
one additional risk factor for stroke. The 
drug was also judged to be associated 
with a lower risk of bleeding compared 
with warfarin.

The ARISTOTLE-J Trial8

Ogawa et al. conducted a randomized, 
partially blinded, active-controlled phase 
2 clinical study that aimed to evaluate the 
risk of major and clinically relevant non-
major bleeding of two doses of apixaban 
and open-label warfarin in the Japanese 
population with nonvalvular atrial fibril-
lation and one additional risk factor for 
stroke.

A total of 222 patients (mean age, 70 
years) were assigned to one of three 
groups: apixaban 2.5 mg orally twice 
daily, apixaban 5 mg twice daily, or war-
farin. In patients younger than age 70, the 
warfarin dose was titrated to an INR of 2.0 
to 3.0, and in patients older than age 70, 
the warfarin dose was titrated to an INR of 
2.0 to 2.6. The duration of treatment was 
12 weeks. More than 80% of the patients 
were men. Average CHADS2 scores were 
1.8 in the apixaban 2.5-mg twice-daily 
group, 2.1 in the apixaban 5-mg twice-
daily group, and 1.9 in the warfarin group.

The primary safety outcome was a 
composite of major bleeding and clini-
cally relevant non-major bleeding events. 
Efficacy outcomes included a composite 
of stroke or systemic embolism; a com-
posite of stroke, systemic embolism, or 
all-cause death; and a composite of MI or 
all-cause death.

Major bleeding or clinically relevant 
non-major bleeding occurred in 1.4% 
of patients receiving apixaban 2.5 mg 
twice daily, in 1.4% of patients receiving 
apixaban 5 mg twice daily, and in 5.3% 
of patients receiving warfarin. Minor 
bleeding was reported in 23.9% of patients 
receiving apixaban 5 mg twice daily, in 
12.5% of patients receiving apixaban  
2.5 mg twice daily, and in 17.3% of patients 
receiving warfarin. The most common 

types of minor bleeding were epistaxis 
and hematuria. 

As for efficacy outcomes, no strokes, 
systemic emboli, MI, or deaths were  
reported in either apixaban group of  
patients. In the warfarin group, stroke 
was reported in 4.1% of patients. Naso-
pharyngitis was the most commonly 
reported non-bleeding adverse event, 
occurring at rates of 11.3% for apixaban 
5 mg twice daily, 11.1% for apixaban  
2.5 mg twice daily, and 9.3% for warfarin.

The authors concluded that both 
apixaban doses were well tolerated by 
Japanese patients with documented non-
valvular atrial fibrillation and at least one 
additional risk factor for stroke. Rates 
of major or clinically relevant non-major 
bleeding events were lower with both 
apixaban treatments compared with 
warfarin.

Venous Thromboembolism:  
Prevention

The APROPOS Trial20

A randomized, eight-arm, parallel-
group, multicenter phase 2 trial was con-
ducted by Lassen et al. to evaluate the 
efficacy and safety of six dosing regimens 
of apixaban compared with enoxaparin 
(Lovenox, Sanofi) or warfarin for pre-
venting venous thromboembolism (VTE) 
following total knee replacement. 

Patients (n = 1,238) were assigned to 
one of eight treatment groups: warfarin 
titrated to a target INR of 1.8 to 3, subcu-
taneous (SQ) enoxaparin 30 mg every 
12 hours, apixaban 5 mg daily, apixaban  
10 mg daily, apixaban 20 mg daily, apixa-
ban 2.5 mg twice daily, apixaban 5 mg 
twice daily, or apixaban 10 mg twice daily. 
Treatment was initiated 12 to 24 hours 
after surgery and continued for an aver-
age of 12 days. Most patients (mean age, 
66.7 years) were Caucasian (93%), and 
63.3% were women. The primary efficacy 
endpoint was a composite of VTE events 
or death from any cause. The primary 
safety endpoint was major bleeding.

The rate of asymptomatic DVT was 
lower for patients receiving apixaban 
(5%–11%) compared with 14% of patients 
in the enoxaparin group and 28% in the 
warfarin group. A similar trend was seen 
in total VTE among apixaban, enoxaparin, 
and warfarin groups. Among the apixaban 
groups, the rate of total VTE was low-
er with apixaban 5 mg twice daily and  
10 mg twice daily (5% and 6%, respective-
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ly) compared with the apixaban once- 
daily regimens (9%–13%). Three patients 
died during the study period, all in the 
apixaban treatment groups.

The incidence of major bleeding 
ranged from 0% to 5% for patients re-
ceiving apixaban compared with 0% for 
those receiving enoxaparin and warfarin.  
Minor bleeding occurred in 1% to 11% of 
apixaban patients, in 6% of enoxaparin 
patients, and in 8% of warfarin patients. 
A dose response was noted for the inci-
dence of minor bleeding within the daily 
and twice-daily apixaban groups.

The authors concluded that apixaban at 
doses of 2.5 mg twice daily or 5 mg daily 
might be effective in preventing VTE after 
total knee replacement.

The ADOPT Trial21 
An international, multicenter, ran-

domized, double-blind, controlled study, 
ADOPT was conducted to evaluate the ef-
ficacy and safety of apixaban in extended 
prophylaxis of VTE in acutely ill medical 
patients. A total of 6,528 patients (mean 
age, 67 years) with moderate or severe 
restrictions in mobility received apixa-
ban 2.5 mg twice daily for 30 days (n = 
3,255) or SQ enoxaparin 40 mg daily for 
a minimum of 6 days (n = 3,273). Most 
patients were Caucasian; 47% of patients 
had a history of heart failure, and 52% of  
patients had a history of chronic obstruc-
tive pulmonary disease (COPD). On aver-
age, patients received apixaban for 24.9 
days and enoxaparin for 7.9 days.

The primary efficacy endpoint was a 
composite of death related to VTE, fatal 
or nonfatal pulmonary embolism, symp-
tomatic DVT, or asymptomatic proximal- 
leg DVT. Primary safety endpoints were 
major bleeding, clinically relevant non-
major bleeding, and all bleeding reported 
by investigators. 

Incidence rates for the primary efficacy 
endpoint were 2.71% for apixaban and 
3.06% for enoxaparin (P = 0.44). There 
were no significant differences in the  
individual outcomes of the composite end-
point between the two treatment groups. 
Bleeding occurred in 7.73% of apixaban 
patients and in 6.81% of enoxaparin  
patients (P = 0.18). The difference in rates 
of major bleeding between the two treat-
ment groups was statistically significant: 
0.47% in patients receiving apixaban and 
0.19% in patients receiving enoxaparin  
(P = 0.04). There were no significant dif- 

ferences in rates of death, MI, stroke, 
thrombocytopenia, or elevation of liver en-
zymes among the two treatment groups.

In this trial, apixaban failed to dem- 
onstrate superiority to a short-term 
course of enoxaparin in medically ill 
patients for preventing VTE. Rates of 
major bleeding were significantly higher 
with apixaban compared with enoxaparin. 

The ADVANCE-1 Trial22 
Lassen et al. conducted a randomized, 

double-blind, double-dummy phase 3 
clinical study that evaluated whether 
apixaban was non-inferior to enoxaparin 
in preventing VTE after knee replace-
ment. Patients (mean age, 66 years) who 
were scheduled for total knee replace-
ment surgery or revision of a previously 
inserted transplant (n = 3,195) were 
randomly assigned to receive apixaban 
2.5 mg orally twice daily (n = 1,599) or 
SQ enoxaparin 30 mg every 12 hours  
(n = 1,588). The mean time to admini-
stration of the study drug was 20.3 hours 
in the apixaban group and 20.2 hours in 
the enoxaparin group. Patients received 
apixaban for an average of 11.7 days and 
enoxaparin for 11.6 days.

The primary efficacy endpoint was the 
composite of asymptomatic and symp-
tomatic DVT, nonfatal pulmonary embo-
lism, or death from any cause during the 
treatment. The primary safety endpoint 
was the composite of major and clinically 
relevant non-major bleeding during the 
treatment period or until 2 days after the 
last dose administration.

There were no significant differences 
in the primary efficacy endpoint: 9.0% of 
patients in the apixaban group and 8.8% 
of patients in the enoxaparin group were 
affected (P = 0.06). There were also no 
significant differences in the individual 
components of the primary composite 
endpoint between the two treatment 
groups.

As for the frequency of drug-related 
adverse events, there were no significant 
differences between treatment groups 
(20.5% for apixaban vs. 21.7% for enoxapa-
rin). Bleeding occurred in 6.9% of patients 
receiving apixaban and in 9.1% of patients 
receiving enoxaparin. Major or clinically 
relevant non-major bleeding was reported 
in 2.9% of apixaban patients and in 4.3% of 
enoxaparin patients (P = 0.03). 

The incidence of major bleeding did 
not differ significantly between groups: 

0.7% of the apixaban patients and 1.4% of 
the enoxaparin patients were affected  
(P = 0.053). A total of 8.5% of patients in 
the apixaban group and 8.6% of patients 
in the enoxaparin group experienced at 
least one serious adverse event during the 
study period. Rates of hepatic enzyme el-
evations were 1.1% for apixaban and 1.7% 
for enoxaparin. Additional adverse events 
occurring in more than 5% of the patients 
included constipation, nausea, pyrexia, 
edema, dizziness, vomiting, pain in the 
extremities, and insomnia. There was no 
significant difference in the frequency of 
these adverse effects between the two 
treatment groups.

Although the rates of the primary ef-
ficacy endpoint between the apixaban 
group and the enoxaparin group ap-
peared to be similar, the trial did not meet 
statistical criteria to show non-inferiority 
in this endpoint. However, apixaban was 
associated with significantly lower rates 
of bleeding events compared with SQ 
enoxaparin 30 mg twice daily. 

The ADVANCE-2 Trial23

ADVANCE-2 was a multicenter, ran-
domized, double-blind, non-inferiority 
phase 3 study that evaluated the efficacy 
of oral apixaban 2.5 mg twice daily com-
pared with oral enoxaparin 40 mg every 
24 hours for the prevention of VTE fol-
lowing total knee replacement. A total 
of 3,057 patients (mean age, 67 years) 
were enrolled. Patients received the first 
dose of enoxaparin within 12 hours be-
fore surgery. The first dose of apixaban 
was administered 12 to 24 hours after 
the procedure.

The primary efficacy endpoint was the 
composite of asymptomatic DVT, non-
fatal pulmonary embolism, and all-cause 
mortality. The primary safety endpoint 
measure was bleeding.

There was a statistically significant 
difference in rates of primary efficacy 
outcomes: 15.06% vs. 24.37% (P < 0.0001) 
for apixaban versus placebo. There was 
also a statistically significant difference 
in rates of major VTE between the two 
treatment groups (1.09% for apixaban and 
2.17% for enoxaparin; P = 0.0186). There 
was no difference in rates of symptomatic 
DVT or in rates of death related to VTE 
among the two treatment groups.

Fifty-two percent of patients in the 
apixaban group and 55% of patients in 
the enoxaparin group experienced an 
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adverse drug event. Nausea, vomiting, 
and constipation occurred in more than 
5% of patients. An adverse event was 
considered to be drug-related in 14% of 
patients in each of the treatment groups. 
An adverse event resulting in drug 
discontinuation was reported in 3% of 
patients in each treatment group.

Bleeding was reported in 6% of patients 
receiving apixaban and in 7% of patients 
receiving placebo. There were no signifi-
cant differences in rates of major bleeding 
between the two groups (0.6% for apixa-
ban vs. 0.9% for enoxaparin; P = 0.3014) 
or in rates of hepatic enzyme elevations 
to more than three times the ULN (2% 
for each group), thrombocytopenia, MI, 
or stroke.

In this trial, apixaban 2.5 mg twice daily 
was more effective than SQ enoxaparin  
40 mg daily, without an increase in bleed-
ing risk, in preventing VTE after total 
knee replacement. 

The ADVANCE-3 Trial24

ADVANCE-3, an international, random-
ized, double-blind, double-dummy phase 
3 clinical trial, was conducted to compare 
the efficacy and safety of apixaban and 
enoxaparin in preventing VTE in patients 
undergoing elective hip replacement.

A total of 5,407 patients (mean age, 60 
years) received either apixaban 2.5 mg 
orally twice daily, starting 12 to 24 hours 
after closure of the surgical wound, or SQ 
enoxaparin 40 mg once daily, starting 12 
hours before surgery. Patients received 
the study drug for a mean of 34 days. Of 
note, 59.5% of patients received a con-
comitant nonsteroidal anti-inflammatory 
drug (NSAID).

The primary efficacy endpoint was the 
composite of asymptomatic or symptom-
atic DVT, nonfatal pulmonary embolism, 
or death from any cause during the treat-
ment period. The primary safety outcome 
was the composite of major and clinically 
relevant non-major bleeding during the 
treatment period or until 2 days after the 
last dose was administered.

Incidence rates for the primary efficacy 
endpoint were 1.4% with apixaban and 
3.9% with enoxaparin (P < 0.001). Rates 
of major VTE were significantly lower 
in patients treated with apixaban than 
in those receiving enoxaparin (0.5% vs. 
1.1%, respectively; P = 0.01). There were 
no statistically significant differences in 
rates of symptomatic DVT and death from 

VTE between the groups (0.1% vs. 0.4%, 
respectively, for apixaban vs. placebo;  
P = 0.11).

Bleeding was reported in 11.7% of 
patients in the apixaban group and in 
12.6% of patients in the enoxaparin group  
(P = 0.34). There were no differences in 
major bleeding rates between the two 
treatment groups: 0.8% for apixaban 
and 0.7% for enoxaparin (P = 0.54) or in 
the percentage of patients experiencing  
elevated hepatic enzymes greater than 
three times the ULN (1.4% vs. 1.8%, re-
spectively). The rates of MI, stroke, and 
thrombocytopenia were similar for the 
two treatment groups.

Similar to the findings in ADVANCE-2, 
apixaban 2.5 mg twice daily was con-
sidered superior to enoxaparin 40 mg 
daily for the prophylaxis of VTE inpatients 
undergoing hip replacement surgery. 
Both of these treatment regimens re- 
sulted in similar rates of bleeding.

Venous Thromboembolism:  
Treatment

The AMPLIFY–EXT Trial25

Agnelli et al. conducted a randomized, 
double-blind study to evaluate the effi-
cacy and safety of apixaban in extended 
treatment of VTE. Patients (n = 2,486) 
(mean age, 57 years) received apixaban 
2.5 mg twice daily (n = 842), apixaban  
5 mg twice daily (n = 815), or placebo 
(n = 829). All patients had an objectively 
confirmed symptomatic DVT or pulmo-
nary embolism and had been treated 
with standard thromboembolic therapy 
for 6 to 12 months. The thromboembolic 
event was unprovoked in more than 90% 
of patients. The use of aspirin at doses 
exceeding 165 mg daily, dual antiplatelet 
therapy, and potent inhibitors of CYP3A4 
and P-gp was prohibited.

The primary efficacy endpoint was the 
composite of symptomatic recurrent VTE 
or death from any cause. The primary 
safety outcome was major bleeding.

There was a statistically significant dif-
ference in rates of the primary composite 
endpoint between the groups: 3.8% for 
apixaban 2.5 mg, 4.2% for apixaban 5 mg, 
and 11.6% for placebo (P < 0.001 for apixa-
ban vs. placebo). The difference in the 
rate of the primary composite outcome 
between the two apixaban groups was not 
statistically significant.

The same trend was seen for rates of 
recurrent VTE or VTE-related death: 1.7% 

of patients receiving apixaban 2.5 mg, 
1.7% of patients receiving apixaban 5 mg, 
and 8% receiving placebo (P < 0.001 for 
both apixaban groups vs. placebo).

Eight percent of patients who were 
assigned to apixaban 2.5 mg twice daily, 
7.5% of patients assigned to apixaban  
5 mg twice daily, and 16.2% of patients as-
signed to placebo experienced an adverse 
event that led to discontinuation of ther-
apy. Major bleeding occurred in 0.2% of  
patients receiving apixaban 2.5 mg, in 0.1% 
of patients receiving apixaban 5 mg, and 
in 0.5% of patients receiving placebo. Clini-
cally non-major bleeding occurred in 3.2% 
of patients receiving apixaban 2.5 mg, in 
4.3% of patients receiving apixaban 5 mg, 
and in 2.3% of patients receiving placebo. 
This difference was statistically significant 
for apixaban 5 mg compared with placebo.

The trial findings suggested that apix-
aban 2.5 mg twice daily and apixaban  
5 mg twice daily, given for an additional 
12 months following a standard anti- 
coagulant therapy, were superior to  
placebo in reducing recurrent VTE with-
out an increased risk of major bleeding 
events.

DRUG INTERACTIONS
According to the product information 

for apixaban, coadministration with aspi-
rin or clopidogrel did not affect the phar-
macodynamics of apixaban.5 However, 
the risk of bleeding events was higher 
when apixaban was given with aspirin and 
clopidogrel in the APPRAISE-2 trial.15 Co-
administration of apixaban with NSAIDs 
or enoxaparin resulted in a 50% to 60% 
increase in anti-FXa activity.3,5 Coadmin-
istration of apixaban with digoxin had no 
effect on the pharmacokinetics of digoxin 
(Lanoxin, GlaxoSmithKline).10

Apixaban is a substrate for CYP3A4 and 
P-gp; therefore, the concomitant adminis-
tration of apixaban with drugs that inhibit 
or induce CYP3A4 or P-gp may affect the 
disposition of apixaban. 5 Administering 
apixaban with ketoconazole (Nizoral, 
Pfizer), a strong inhibitor of CYP3A4 and 
P-gp, resulted in a significant increase in 
apixaban concentrations.3,4

Diltiazem (Cardizem, Biovail/Valeant) 
coadministration resulted in a moderate 
increase in apixaban exposure.3 Coadmin-
istration of naproxen (Naprosyn, Roche), 
a P-gp inhibitor, resulted in a 1.5-fold to 
1.6-fold increase in mean apixaban Cmax 
and AUC concentration.3 A 50% decrease 
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in apixaban exposure was observed after 
coadministration with rifampin (Rifadin, 
Sanofi).4 

The concomitant use of apixaban with 
other strong inducers of CYP3A4 and 
P-gp, such as phenytoin (Dilantin, Pfizer), 
carbamazepine (Carbatrol, Shire), pheno-
barbital, or St. John’s wort, may lead to 
reduced plasma apixaban levels. 3,4 The 
manufacturer recommends against the 
use of apixaban in patients who are taking 
strong inducers of CYP3A4.5 Apixaban 
has not been shown to induce or inhibit 
CYP3A4 or P-gp.5,6,11

SAFETY AND TOLERABILITY
The most commonly reported adverse 

effect in clinical trials of apixaban was 
bleeding. The rate of major bleeding with 
a dose of 5 mg twice daily was reported as 
2.13% or less.8,16,18,19,25 The most common 
site of major bleeding was the GI tract. 
In the trials, intracranial hemorrhage 
occurred at a rate of less than 1%.8,16,18,19,25 
Minor bleeding events included bruising, 
epistaxis, hematoma, and hematuria. 
Gingival sites were also affected. Rates of 
bleeding with apixaban were lower than 
those reported with warfarin.

Adverse effects unrelated to bleeding 
in clinical trials included nasopharyngitis, 
nausea, vomiting, and constipation.23 
Allergic reactions occurred in fewer 
than 1% of patients receiving apixaban.5 
Elevations in liver enzymes were rare and 
occurred at the same incidence as with 
the comparator drugs.8,16,18–21,23–25

DOSAGE AND ADMINISTRATION
The recommended dose of apixaban 

is 5 mg twice daily when used to reduce 
the risk of stroke and systemic embolism 
in patients with nonvalvular atrial fib- 
rillation.5 The dose should be reduced to 
2.5 mg twice daily in patients receiving 
concomitant drugs that are dual inhibitors 
of CYP3A4 and P-gp and in patients with 
two of the following factors: age older 
than 80 years, body weight below 60 kg, 
or serum creatinine above 1.5 mg/dL.5 
Apixaban should not be used in patients 
with severe hepatic dysfunction and 
in those with a CrCl of below 15 mL/
minute.5

COST
The average wholesale price (AWP) of 

apixaban is $5 per tablet, regardless of 
tablet strength.26 Therefore, if apixaban 

is given at the recommended dose, the 
AWP for a patient for 30 days would be 
approximately $300. The AWP of riva-
roxaban is $10 per tablet;27 the AWP 
of dabigatran is approximately $5 per 
tablet.28 Hence, the cost of apixaban is 
comparable to that of the other novel 
oral anticoagulants.

The AWP of warfarin is $0.58 to $0.99 
per tablet. Because warfarin is taken 
once daily, the AWP for a patient for  
30 days is approximately $17.40 to 
$29.70.29 Although the AWP of warfarin is 
significantly lower than apixaban, a phar-
macoeconomic analysis demonstrated 
that apixaban might be more cost-effec-
tive because of the decreased need for 
laboratory monitoring and the lower rates 
of stroke or systemic embolism.30

P&T COMMITTEE  
CONSIDERATIONS

Apixaban is an oral selective factor Xa 
inhibitor. Clinical trial data suggest that 
apixaban is more effective than warfa-
rin in preventing stroke and systemic 
embolism in patients with atrial fibril-
lation and at least one additional risk 
factor for stroke, without increasing the 
risk of bleeding. Apixaban has also been 
an effective alternative to enoxaparin 
in preventing thromboembolic events 
following hip and knee replacement. 
Apixaban does not seem to have a role 
in the management of ACS. The role of 
apixaban in preventing thromboembolic 
events in medically ill patients and in 
treating acute VTE has not been well 
established.

We did not find any trials directly 
comparing apixaban with other novel 
anticoagulants. Indirect comparisons of 
the three novel agents suggest that riva-
roxaban, dabigatran, and apixaban do not 
differ significantly in terms of efficacy 
and safety.31

Based on the drug’s safety and efficacy 
data, and based on the fact that its price 
is similar to that of rivaroxaban and dabi-
gatran (although costlier than warfarin), 
we recommend that apixaban be added 
to formulary. However, we recommend 
restricting apixaban to patients who are 
not candidates for warfarin because of 
labile INRs, drug–drug interactions, or 
noncompliance with laboratory moni-
toring. Apixaban may be considered 
an alternative agent to dabigatran and 
rivaroxaban.

CONCLUSION
Apixaban is a direct, selective factor 

Xa inhibitor that is well tolerated when 
taken orally twice daily for the preven-
tion of stroke in patients with atrial fi-
brillation and for the prevention of VTE 
following knee or hip replacement. 
The drug was found to be superior to 
warfarin in clinical trials in preventing 
thromboembolic events in patients with 
atrial fibrillation and an additional risk of 
stroke. The most common adverse event 
of apixaban is bleeding. Although the  
frequency of bleeding appears to be simi-
lar to that for warfarin, the potential risk 
of major bleeding is lower with apixaban.

The potential for drug interactions with 
apixaban is lower than that with warfarin. 
Laboratory monitoring is not required for 
apixaban. Dosage adjustments are nec-
essary in some patients. Apixaban may 
present an alternative option to currently 
available anticoagulants for the manage-
ment and prevention of VTE.
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